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Acyclovir (Acycloguanosine) is an antiviral drug com-
monly used in the management of the Herpes virus infec-
tions. Indeed, acyclovir has the unique property of inhib-
iting viral DNA polymerases and, thereby, decreasing the 
production of viral particles. Acyclovir can be administered 
by a topical, oral or intravenous route, depending on clini-
cal circumstances. Importantly, in the case of haematologi-
cal malignancies, acyclovir can be used after either chemo-
therapy or stem cell transplantation, in order to prevent 
Herpes virus reactivation [1]. So far, immediate allergic 
reactions to acyclovir have been described [2]. In contrast, 
delayed allergy to acyclovir remains anecdotal [3].

Here we report a case of an adult patient diagnosed 
with non-Hodgkin lymphoma who developed severe de-
layed hypersensitivity to oral acyclovir administration. 
The adverse reaction was revealed using a non-radioac-
tive lymphocyte proliferation test (LPT). 

A 62-year-old man was diagnosed with non-Hodgkin 
lymphoma in 2014. In May 2016, he underwent autolo-
gous haematopoietic stem cell transplantation, followed 
by an oral acyclovir treatment course (1200 mg/day, for 
7 days), to prevent Herpes virus reactivation (IgG anti-
Herpes simplex 1–2 29.1 U/ml; IgG anti-Epstein Barr virus 
30.4 U/ml). This treatment was well tolerated. 

In November 2016, due to a relapse of the non-Hodg-
kin lymphoma, the patient started treatment with benda-
mustine and rituximab. This treatment was followed by 
an oral acyclovir course at the same dosage as above. 
However, after 10 days, the patient developed a gener-
alized cutaneous rash characterized by erythematous, 
long-lasting and intensively itchy lesions (Figure 1 A). For 
this reason, the treatment with acyclovir was stopped 
and treatment with prednisone 5 mg/day and fexofena-
dine hydrochloride 180 mg b.i.d. was established. 

In December 2016, the patient underwent another 
treatment course with bendamustine and rituximab; 
however no antiviral treatment was administered follow-
ing this latter treatment course. Importantly, the patient 
did not develop any adverse reactions. 

Thereby, based on the clinical symptoms manifested, 
the time of onset of the adverse reaction and the resolu-
tion of the clinical condition upon treatment withdrawal 
and steroid treatment, we postulated the diagnosis of 
delayed hypersensitivity to acyclovir.

Thus, the case was further investigated using both 
patch tests and LPT. The patch tests performed with 
a 25 mg/ml solution of acyclovir were negative. As for 
the LPT, the lymphocytes of the patient were incubated 
for 5 days with 3 different 10-fold acyclovir concentra-
tions: 3 μg/ml, that is the “therapeutic concentration” 
calculated on a distribution volume of 9 l/kg [4], 0.3 and 
30 μg/ml, respectively. Upon incubation for 2 h with bro-
modeoxyuridine, lymphocyte proliferation was assessed 
using an anti-bromodeoxyuridine monoclonal antibody. 
The test is deemed positive when the proliferation rate 
of any of the three concentrations tested (compared to 
the control) equals or exceeds 2 [5]. The test provided 
a ratio of 2.41 for one of the three concentrations and 
was thereby considered positive (Figure 1 B). To confirm 
this latter result we performed LPT with the acyclovir 
prodrug valacyclovir. Indeed, even though valacyclovir 
and acyclovir share the same core chemical structure, 
valacyclovir carries an L-valyl side chain. This different 
chemical structure could possibly modify the antigenic-
ity of this drug compared to acyclovir (Figure 1 C). Thus, 
we used the same experimental settings described  
above and we tested 3 different 10-fold valacyclovir con-
centrations: 3.25, 32.5 (the therapeutic concentration) 
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and 325 mg/ml, calculated on a distribution volume of 
1.23 l/kg [4]. Interestingly, the LPT proved negative (Fig- 
ure 1 D). 

Moreover, in order to exclude the IgE-mediated na-
ture of the adverse reaction, we performed skin tests 
with two distinct techniques: skin prick testing and 
intradermal testing. The patient was first subjected to 
skin prick testing, using a 25 mg/ml acyclovir solution 
and, successively, to intradermal tests with the offend-

ing drug at 2 different 10-fold concentrations (viz. 0.25 
and 2.5 mg/ml respectively). Both skin testing procedures 
proved negative.

Thus, taking into account the results of diagnostic 
tests performed, we confirmed the diagnosis of delayed 
allergy to acyclovir. 

In order to allow future antiviral treatment (if need-
ed), we tested brivudin as an alternative antiviral drug 
[6, 7]. In order to ensure that brivudin was well tolerated, 

Figure 1. A – Representative picture of cutaneous lesions observed. Similar lesions were scattered on the whole body. 
B, D, E – lymphocyte proliferation assessed after 5 days of culture with the indicated concentrations of acyclovir (B), 
valacyclovir (D) and brivudin (E). Phytohaemagglutinin M (PHA-M) served as a positive control. The ratio between optical 
density relevant to the tested drugs (each at three 10-fold concentrations) and the negative control is shown above each 
histogram column. Error bars correspond to SEM. C – chemical structure of acyclovir (left panel), valacyclovir (middle 
panel) and brivudin (right panel)
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we performed both in vitro and in vivo tests. The LPT with 
3 different 10-fold concentrations of brivudin (viz. 0.16, 
1.66 – the therapeutic concentration – and 16.6 mg/ml, 
calculated on a distribution volume of 75 l) proved nega-
tive. Likewise, skin tests and patch tests proved negative. 
Finally, we performed an oral drug provocation test with 
brivudin (125 mg in 4 steps, 30 min apart) that was well 
tolerated. The drug was then administered for 3 consecu-
tive days (125 mg, once daily) and no adverse reaction 
was observed.

To our knowledge, the clinical case presented in this 
report is the first acyclovir-induced delayed hypersensi-
tivity demonstrated by LPT. It is well known that delayed 
hypersensitivity reactions involve T cell activation. The 
offending drug can either activate T cells by itself or via 
haptenization with proteins [8]. In the case of acyclovir, 
the exact mechanism by which T cell activation is in-
duced remains elusive. However, the positive LPT sug-
gests that acyclovir might directly activate T cells. Indeed, 
it is unlikely that coupling with self-proteins might have 
occurred under in vitro LTP conditions. 

In conclusion, the case reported shows that acyclovir 
can induce delayed hypersensitivity reactions. Moreover, 
aside from skin testing and patch testing techniques, LPT 
may be regarded as a useful diagnostic tool in the case of 
suspected delayed allergy to acyclovir.

Finally, as brivudin is structurally unrelated to acy-
clovir (Figure 1 C), it can be proposed as a suitable al-
ternative antiviral drug in the case of delayed allergy to 
acyclovir.
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